###### Strengths and limitations of this study

-   The Measuring the Outcomes of Volunteering for Education-Tool (MOVE-iT) was developed based on evidence from peer-reviewed literature and expert opinion.

-   The underlying structures of the instrument were explored using a large dataset of 436 multidisciplinary healthcare professionals.

-   This tool provides a way of evidencing benefits; however, there is a body of critical evidence outlining the ethical concerns of medical practice abroad, particularly when individuals practice in ways that they might not in a high-income country.

Background {#s1}
==========

Globalisation of the health workforce has inevitably led to large numbers of qualified healthcare professionals choosing to temporarily (ranging from 1 day to 2 years) work overseas in some capacity, with many choosing low-income and middle-income countries (LMICs).[@R1] In this paper, we describe international placements in any LMIC (as defined by the Organisation for Economic Cooperation and Development) in which the healthcare professional receives little or no remuneration; this is often referred to as volunteering. Such placements can take numerous forms, for example, a dentist delivering a service on a hospital train in India,[@R2] British healthcare professionals of many cadres working together in health partnerships with a hospital in Tanzania[@R3] or healthcare scientists working in labs in sub-Saharan Africa.[@R4]

International health volunteering has been reported as resulting in personal and professional development (PPD), for example, a change in attitudes on a personal level, or developing new/broadening existing professional skills, see our previous work for a full list of all reported PPD.[@R5] Benefits have been reported for both the individual's practice and also patient outcomes on return.[@R6] Many professionals report PPD outcomes as a result of the new experience and particularly that working in an LMIC encourages healthcare professionals to learn new skills in an effort to adequately adapt, for example, using new clinical techniques specific to the LMIC, or dealing with a new cultural phenomenon.[@R7] Professionals report that LMICs provide staff with an opportunity to practice skills that they would not develop in a domestic work setting, as such giving them increased confidence in their work.[@R8] In some academic papers, professionals report perceived/expected exposure to higher numbers of clinical cases and often clinical cases that are more challenging than those seen in high-income countries (HICs) as well as opportunities to lead, make decisions and work within new cultural and social norms.[@R6] Many staff report a change in core attitudes or beliefs: a greater appreciation of caring, an acceptance of cultural differences or a changed/new/broader perspective.[@R8] As a result, in the UK, some organisations have proposed that enabling and encouraging staff to work in LMICs may have great benefits to the National Health Service (NHS)[@R6] and have expressed a desire to assess PPD outcomes[@R16] to provide quantitative evidence of benefit.

Despite these reported benefits, volunteering is sometimes perceived as a loss to the HIC, for example, our research found that within the UK NHS, some management perceived volunteering as a loss of staff within a service that is already under pressure.[@R15] As such, some employers are reluctant to release staff for international placements.[@R15]

Qualitative research into the benefits of international working or volunteering (from now on referred to as 'international placements' for ease), has reported similar PPD outcomes regardless of the host country, type of projects or individual's profession. Communication, leadership, attitude to work, flexibility and cultural awareness are frequently reported outcomes.[@R2] However, from an educational perspective, precise information about this learning (process, outcomes, variables) is seldom reported. In a recent meta-synthesis and Delphi study, we reported a list of 116 outcomes[@R5] from a review of literature on international placements for healthcare professionals. The list included benefits and costs that were agreed by stakeholders to be frequently experienced by healthcare professionals (of any cadre) in an international placement. Costs (eg, health outcomes, financial loss, clinical de-skilling) are not reported in this paper, but can be found in the meta-synthesis.[@R5] We also summarised the moderating (factors that affect the strength of a relationship) and mediating variables (factors that explain the relationship between two items) that were reported in the literature to potentially affect PPD outcomes (eg, length of stay, host country, level of experience, supervision).

There have been some attempts to quantify these outcomes, for example, a small number of previous UK papers have used a questionnaire approach to understand outcomes,[@R8] but these have not taken a psychometric approach to the measurement of underpinning domains of learning (ie, developed and tested an evidence-based questionnaire). A number of psychometric questionnaires have been developed outside of the UK, but are based on non-domain-specific outcomes for any professional, hence are not specific to healthcare professionals.[@R21] For example, the IVIS used latent trait analysis and found 11 'volunteer outcome' factors including open-minded and intercultural relationships.[@R24] It is not known whether there are unique elements of learning or outcomes that are specific to healthcare professionals (from within the NHS) that differ from the non-domain-specific learning measured in existing tools, particularly as some of the qualitative research suggests unique outcomes, for example, related to patient interaction.[@R9]

This study aimed to create a measure of the PPD outcomes of international placements. We worked on the large set of outcomes that stakeholders agreed were core outcomes from international placements for healthcare professionals.[@R2] We aimed to reduce the items to a short questionnaire using item response theory to establish and test a set of latent traits and their associated questions.

Methods {#s2}
=======

Design {#s2a}
------

We followed traditional tool development methods in order to develop a measurement tool.[@R26] In summary, we took the PPD outcomes found in the previous study,[@R27] made them into questions and then reduced their number through a process of piloting with healthcare professionals and using statistical methods to eliminate items which were not congruent with other items or were redundant because they were too congruent with other items. We used a cross-sectional design, so participants were measured only at one time point. The study used item response theory, whereby 'constructs' are theoretical terms that refer to unobserved, idealised entities.[@R28] Latent traits are one type of construct, which are qualities possessed by individuals that can change, but only over the long term.[@R28] Latent traits include attitudes, preferences and dispositions, and elements that are important for professional development such as ability, expertise and aptitude.[@R29] No measure of a latent trait is ever considered perfectly accurate, instead different measures are used to estimate latent traits,[@R30] with varying levels of effectiveness.[@R28]

Participants {#s2b}
------------

Previous psychometric research on the sample size requirements for precise estimates of reliability coefficients suggested we needed 400 participants.[@R31] We therefore aimed to recruit the 400 participants across 4 different groups: 100 healthcare professionals who had been on international placements in the past, 100 who were about to undertake an international placement or currently working overseas, 100 with an interest in international placements but no past experience and 100 with no interest in or past experience of international placements. We included healthcare professionals who had and who had not worked internationally. It is usual to do item reduction with a sample of the population who will be using the tool. Since the tool could be used to compare PPD in healthcare professionals with or without international experience or before and after international experience, we decided to include, in the sample, healthcare professionals without international experience. We further subdivided our sample into people who were interested in international experience and not to ensure that the tool items were reduced on the basis of answers from people with all ranges of experience and perceptions of international placements. Participants were not excluded based on the years since NHS employment, provided they had this experience at some point. Inclusion criteria were that the participant be or have been an NHS employee (current or past), working/worked in a patient facing role as a qualified healthcare professional.

Procedure {#s2c}
---------

### Creating the pilot questionnaire {#s2c1}

We developed a questionnaire based on the core outcome set reported in our previous paper.[@R5] Two members of the team looked for common inductive, themes across the outcomes (LB-D, NT). We found experience, confidence and attitudes, where outcomes were to do with experience, we categorised them as experience and asked about the experiences they had during a suitable time period. If statements were about how confident they felt or attitudes they held, we categorised them as such and asked questions in that way. Statements were self-reported in terms of strength of agreement using a 7-point Likert scale. Where the core outcome reported in the previous paper could be interpreted in multiple ways, we referred back to the original papers where the outcome was originally reported from the metasynthesis[@R5] and used this to make decisions about how to express the statement. If a statement could indicate change in experience, confidence and/or attitude, we developed questions for each.

Two members of the team (LB-D, NT) assessed each core outcome and generated 103 statements with Likert scales of agreement for each statement (from strongly disagree to strongly agree). We excluded 40 items from the core outcome set which would not be measurable through self-report questionnaires. These were items about organisational outcomes for the NHS,[@R8] outcomes that were too vague to be specifically defined[@R8] or overlapped in meaning with another and were combined.[@R24] For example, '*exposure to ethical dilemmas'* and '*increased awareness of/knowledge about ethics*' were combined *into "I have frequently experienced ethical dilemmas*" (see online [supplementary material](#SP1){ref-type="supplementary-material"} for a record of the decisions and their reasons). In addition seven items from the Satisfaction with Life Scale were added.[@R32]
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We included 56 statements about the frequency with which the individual had an experience or exhibited certain behaviour in the last month (regardless of where this last month's work took place). For example, "In the last month I frequently dealt with difficult people". We generated 19 confidence statements. For example, "I am confident in my ability to teach others". Other statements, which were more about attitudes and feelings were labelled included, for example, "I have an excellent work ethic" (n=35). Online [supplementary](#SP1){ref-type="supplementary-material"} material shows the matches between the outcomes and statements.

### Pre-pilot {#s2c2}

The questionnaire was prepiloted on 16 participants, including 7 from the MOVE research group (a group of Salford/Manchester researchers involved in similar research), to establish that the questionnaire was readable and understandable. We administered the tool online using eForms.[@R33] The authors, plus the wider institutional team of researchers in international placements, met face-to-face to consider all of the written comments from the pilot. We conducted a cognitive interview with four participants, using both think aloud interviewing and verbal probing, whereby participants were questioned/asked to think aloud as they completed the questionnaire.[@R34] Any comments, issues, questions or suggestions raised during the cognitive interviews were inputted into a table, one member of the team (NT) decided how best to act on each one and whether changes needed to be made. The table was then reviewed by another team member (LB-D) and disagreements were discussed and resolved. This resulted in numerous changes being made to the statements, including using an existing Satisfaction With Life Scale (SWLS), previous research suggests using an existing validated scale if one exists and the cognitive interviews and prepilot process highlighted the necessity to do this.[@R26] As a result of this process, a 110-item tool was created for the pilot phase.

### Pilot {#s2c3}

There were two methods of recruitment: online and face-to-face. Face-to-face participants were recruited using an opportunistic sample at healthcare professional events nationwide (conferences, training events, exhibitions), many of which had an international focus (the majority of the sample gained this way were nurses and nursing assistants). Online participants were recruited in numerous ways, including links to the questionnaire posted on international volunteering blogs and in healthcare professional newsletters and bulletins. The majority of the online sample was gathered using snowball sampling with key contacts within companies, projects and hospital health links that place professionals internationally agreed to send the link via email to healthcare professionals, the majority of the doctors were responded online.

The tool was completed by participants either online or face-to-face, as was convenient and appropriate for the participants. Online participants received a link in an email, blog or online community and after giving consent. Face-to-face participants completed a paper version of the questionnaire. Of the 43 organisations that helped us recruit, 9 involved face-to-face recruitment (21%). Recruitment took place between April and July 2016.

Materials {#s2d}
---------

### Measure {#s2d1}

The tool consisted of 110 statements measured on a 7-point Likert scale ranging from strongly agree to strongly disagree. The Likert scale contained the following descriptors: 1 strongly agree, 2, 3, 4 neither agree nor disagree, 5, 6, 7 strongly disagree (this was reverse coded for analysis as higher intensity ordinal constructs need to be higher values, strongly agree at 7, strongly disagree at 1). No statements were reversed.

An additional existing scale was used within the tool, the SWLS.[@R32] This is a five-item scale that has been used frequently to measure satisfaction with life. This replaced a number of statements from the core outcome set about satisfaction with life, since the questions had already been refined and tested for validity and reliability and guidelines suggest using existing scales where possible.[@R26]

In addition to the 110 statements, participants' demographic and placement data were also gathered. Each participant was asked basic demographic questions: age, gender, profession, employment status, nationality and years since registration. Past experience on international placements was also recorded (country, length of stay).

Analyses {#s2e}
--------

### Principal component analysis {#s2e1}

We used successive iterations of principal component analysis (PCA) to reduce the pool of items, so that only the items with optimal psychometric properties would remain. The PCA is a dimension-reduction tool that can be used to reduce a large set of items to a small set that still contains most of the information in the large set.[@R36] Initially, a parallel analysis was performed to determine the number of factors. Items with low communalities (\<0.500) or loadings below 0.3 were withdrawn in subsequent iterations. In the final iterations, exclusions were performed at an item-by-item basis. We decided that even if there were more items in one domain we would retain them if they had adequate psychometric properties. PCA was performed in IBM SPSS V.23.[@R37]

### Multidimensional item response theory {#s2e2}

We created a multidimensional item response theory (MIRT) model, based on the results of the best iteration of the PCA, in order to test the structure of the factors we found and remove any items which did not improve the assessment of each factor. MIRT is analogous to confirmatory factor analysis (CFA)[@R38] but, unlike CFA, MIRT considers all Likert scale variables as categorical, which is more appropriate for our data. MIRT parameters in this study were estimated using weighted least squares means-adjusted and variance-adjusted, given their appropriateness for categorical variables in comparison to Bayesian estimation, which would be an operationally attractive alternative, given the high dimensionality of the data.[@R39] MIRT analysis was performed in Mplus V.8.[@R40]

Patient and public involvement {#s2f}
------------------------------

Patients were not involved in the design and conception of this study.

Results {#s3}
=======

Pilot {#s3a}
-----

### Participants {#s3a1}

Four hundred and thirty-six participants completed the questionnaire, 42% (182/436) of participants had no international experience ([table 1](#T1){ref-type="table"}).

###### 

Participants: anticipated and actual numbers

  ------------------------------------------------------------------------------------------------------------------------------
  Group                                          Target   N included (%)                              Percentage (%) of target
  ---------------------------------------------- -------- ------------------------------------------- --------------------------
  Currently overseas/due to depart               100      79 (18%)\                                   79
                                                          (26 currently overseas, 53 due to depart)   

  Past international experience                  100      169 (39%)                                   169

  No international experience---interested       100      78 (18%)                                    78

  No international experience---not interested   100      104 (24%)                                   104

  Total                                          400      436 (100%)                                  109
  ------------------------------------------------------------------------------------------------------------------------------

All participants were NHS employees (past or present). Staff group representation was largely in line with the NHS North West employee data,[@R41] whereby 30% of the workforce is nursing and midwifery ([table 2](#T2){ref-type="table"}). The other staff groups were also relatively proportionate, besides Medical and Dental which represents only 9% of the North West workforce and support to staff (28%). This suggests that any item reduction based on variability in responses from the sampled group were largely representative of the NHS workforce. [Table 3](#T3){ref-type="table"} shows the participant demographics.

###### 

Professions of participants

  Staff group                                   n     Pilot sample (%)   NHSNW (%)[@R41]
  --------------------------------------------- ----- ------------------ -----------------
  Medical and dental                            146   34                 9
  Nursing and midwifery                         135   31                 30
  Allied healthcare professionals               64    15                 6
  Healthcare scientists                         13    3                  3
  Ambulance                                     13    3                  2
  Support to clinical staff                     30    7                  28
  NHS infrastructure support                    5     1                  18
  Other scientific, therapeutic and technical   3     1                  4
  Other                                         25    6                  \<1

NHS, National Health Service; NHSNW, National Health Service North West.

###### 

Participant demographic information: age, employment status, nationality, gender and career stage (years since registration was used as a proxy measure of experience)

  Age (years)    n     Employment status   n     Nationality      n     Years since registration   n     Gender   n
  -------------- ----- ------------------- ----- ---------------- ----- -------------------------- ----- -------- -----
  Under 25       35    Full time           325   British          350   \<5                        98    Male     113
  26--30         76    Part-time           72    English          7     6--15                      137   Female   323
  31--40         127   Retired             20    Irish            11    16--25                     60    Total    436
  41--50         84    Student             16    Scottish         4     26+                        94             
  51--60         81    Unemployed          3     Welsh            1     Total                      389            
  61--70         32    Total               436   Northern Irish   2     Missing data               47             
  Total          435                             EU               12                                              
  Missing data   1                               Non-EU           28                                              
                                                 Dual British     7                                               
                                                 Total            422                                             
                                                 Missing data     14                                              

Principal component analysis {#s3b}
----------------------------

The PCA used the correlation matrix obtained from the application of the questionnaire to the 436 participants. The 436 responses included those with no international experience to account for the range of variability in response across the NHS workforce, regardless of experience. Twenty-one iterations of the PCA were performed. From the original set of items, only 40 items were chosen for the last iteration of the PCA. The Kaiser-Meyer-Olkin (KMO) measure showed the level of sampling adequacy to be acceptable (KMO=0.896). The lowest measure of sample adequacy for an individual item was 0.810 ("*I demonstrated I'm a good teacher"*). The Bartlett's sphericity test indicated that the interitem correlations were sufficient for proceeding with the analysis. The lowest value for the items' communalities was 0.590 ("*If I could live my life over, I would change almost nothing"*), which is above the aimed threshold of 0.500. After *varimax* rotation, 10 factors were extracted taking into account the findings of the scree plot and of a Monte Carlo parallel analysis. The 10 factors explained 71.80% of the variance. On the scree plot ([figure 1](#F1){ref-type="fig"}), it is possible to observe that the first five factors had the highest eigenvalues.

![Scree plot.](bmjopen-2018-028206f01){#F1}

Multidimensional item response theory {#s3c}
-------------------------------------

The diagram with the resulting model, which contains the items selected for each one of the latent variables, the loadings for each item and the correlation coefficients between the constructs, can be seen in [figure 2](#F2){ref-type="fig"}. This model was chosen as it was the best possible solution to reconcile the need of creating a comprehensive, content-rich questionnaire while obtaining satisfactory evidence of validity based on its internal structure. In terms of goodness-of-fit, the model had significantly better-fit solution than a unidimensional solution in the Χ^2^ test for difference testing (χ^2^=2889.749, df=45, p\<0.001). The comparison of goodness-of-fit indices between the unidimensional solution and the proposed model can be observed in [table 4](#T4){ref-type="table"}. The Χ^2^ is not the Χ^2^ of any model but the Χ^2^ of the difference of the Χ^2^ of each model separately.

###### 

Comparison of selected goodness-of-fit indices between the unidimensional model and the proposed model

  Models           χ^2^       df    χ^2^/df   RMSEA   CFI     TLI     WRMR
  ---------------- ---------- ----- --------- ------- ------- ------- -------
  Unidimensional   8206.204   740   11.089    0.152   0.641   0.622   3.511
  Proposed model   1736.922   695   2.499     0.059   0.950   0.944   1.271

CFI, Confirmatory Fit Index; RMSEA, Root Mean Square Error of Approximation; TLI, Tucker Lewis Index; WRMR, Weighted Root Mean Square Residual.

![Latent variables and loadings.](bmjopen-2018-028206f02){#F2}

Reliability estimates were calculated using Cronbach's α coefficients and using estimates of individual precision calculated based on the individual estimates of the SEs of measurement. [Figure 1](#F1){ref-type="fig"} shows the precision curves for each latent variable. While 'confidence', 'life satisfaction' and 'attitude to work' had the highest means for the individual precision estimates, 'adaptability' was the construct that achieved the highest precision estimates for most of the theta spectrum. 'Attitude to work' had the lowest estimates for individual precision. Using the information functions as indicators of precision, 'flexibility' achieved the highest values and 'attitude to work', the lowest ones. As expected, an inverse situation is observable on the curves for the SEs of measurement, with 'flexibility' showing the lowest measurement errors and 'attitude to work' the highest ones. The precision, information and SE curves for the retrieved constructs under the MIRT analysis can be observed in [figures 3, 4 and 5](#F3 F4 F5){ref-type="fig"}. The precision, information and SE curves demonstrate that the quality of the measures for each one of the proposed constructs varies across the latent spectrum, with lower levels of reliability and information and higher levels of SE of measurement in the extremes of the latent spectrum. The extreme right side of the spectrum has the worst reliability and highest error. The information curve, therefore, is indirect evidence of reliability with the advantage of being sample-independent.

![Estimates for mean individual precision of the latent variable scores.](bmjopen-2018-028206f03){#F3}

![Information functions for the latent variables.](bmjopen-2018-028206f04){#F4}

![Estimates for individual SEs of measurement of the latent variable scores.](bmjopen-2018-028206f05){#F5}

[Table 5](#T5){ref-type="table"} shows the Cronbach's α coefficients for each one of the retrieved constructs. Taking the Cronbach's α coefficients into account, the reliability estimates are somewhat divergent from the MIRT-based precision estimates. Using Cronbach's α, the most reliable factor was 'adapting communication' and the least reliable was 'cultural awareness'.

###### 

Cronbach's α coefficient for each construct

  Construct                 Cronbach's α
  ------------------------- --------------
  Adapting communication    0.88
  Confidence                0.86
  Life satisfaction         0.86
  Difficult communication   0.86
  Management skills         0.86
  Attitude to work          0.82
  Flexibility               0.83
  Teaching skills           0.78
  Behaviour change          0.77
  Cultural awareness        0.72

The analysis resulted in 40 items grouped into 10 constructs, the final list of constructs and the items that belong on each can be seen in [table 6](#T6){ref-type="table"}. [Table 6](#T6){ref-type="table"} also shows the loading estimates, the SEs of the loading estimates, the ratios between the estimate and the SE and the two-tailed p values for the estimates. [Table 6](#T6){ref-type="table"} shows the final selection of items with the dimension each one of them belongs.

###### 

Estimated discrimination parameters from the proposed MIRT model

  -------------------------------------------------------------------------------------------------------------------------------------------------------------
  Constructs/Items                                                                                                            Estimate   SE      P value\
                                                                                                                                                 (two-tailed)
  --------------------------------------------------------------------------------------------------------------------------- ---------- ------- --------------
  Confidence                                                                                                                                     

   I am confident in my ability to manage myself in a clinical environment.                                                   0.727      0.030   0.000

   I am confident in my abilities to work independently when necessary.                                                       0.719      0.032   0.000

   I am confident in my ability to deal with the unexpected.                                                                  0.743      0.025   0.000

   I am confident in my ability to be adaptable and innovative as a leader.                                                   0.733      0.024   0.000

   I am confident in my ability to adapt and be flexible clinically.                                                          0.823      0.021   0.000

   I am confident in my ability to adapt and be flexible in general.                                                          0.798      0.021   0.000

   I am confident in my ability to find solutions despite limited resources.                                                  0.770      0.022   0.000

   I am confident in my ability to apply clinical skills to another context.                                                  0.721      0.026   0.000

   I am confident in my work.                                                                                                 0.724      0.025   0.000

  Life satisfaction                                                                                                                              

   In most ways my life is close to my ideal.                                                                                 0.834      0.02    0.000

   The conditions of my life are excellent.                                                                                   0.783      0.02    0.000

   I am satisfied with my life.                                                                                               0.893      0.017   0.000

   So far I have gotten the important things I want in life.                                                                  0.776      0.024   0.000

   If I could live my life over. I would change almost nothing.                                                               0.667      0.029   0.000

   Taking everything into consideration. I am satisfied with my job.                                                          0.717      0.038   0.000

  Cultural                                                                                                                                       

   I demonstrated a good awareness about how culture influences health\*.                                                     0.761      0.036   0.000

   I frequently demonstrated cultural sensitivity\*.                                                                          0.881      0.031   0.000

   I was constantly conscious of culture when working with patients\*.                                                        0.779      0.033   0.000

  Adapting communication                                                                                                                         

   I changed the way I speak so that somebody can understand me (eg, purposely spoke slower and clearer)\*.                   0.899      0.024   0.000

   I changed the way I communicate to make it more contextually appropriate (eg, to make it more culturally appropriate)\*.   0.916      0.025   0.000

   I frequently relied on my non-verbal communication (eg, hand gestures)\*.                                                  0.751      0.032   0.000

  Teaching                                                                                                                                       

   I demonstrated I'm a good teacher\*.                                                                                       0.813      0.024   0.000

   I adapted the way I teach to make it better for the learner\*.                                                             0.807      0.023   0.000

   I am confident in my ability to teach others.                                                                              0.883      0.031   0.000

  Difficult communication                                                                                                                        

   I demonstrated that I am skilled in challenging conversations, even in high pressure situations\*.                         0.842      0.025   0.000

   I demonstrated that I am able to manage difficult people effectively\*.                                                    0.862      0.021   0.000

   I frequently dealt with difficult people\*.                                                                                0.774      0.027   0.000

  Behaviour change                                                                                                                               

   I am able to empower patients to help themselves.                                                                          0.807      0.026   0.000

   I am able to empower colleagues to help themselves.                                                                        0.794      0.025   0.000

   In my work I have demonstrated skills in changing colleagues' behaviour.                                                   0.761      0.027   0.000

   In my work I have demonstrated skills in encouraging and supporting patients to change behaviour.                          0.778      0.027   0.000

  Management                                                                                                                                     

   I allocated tasks\*.                                                                                                       0.848      0.021   0.000

   I coordinated colleagues\*.                                                                                                0.868      0.02    0.000

   I demonstrated I am able to plan and organise\*.                                                                           0.907      0.024   0.000

  Attitude to work                                                                                                                               

   I was frequently proactive at work (eg, used my initiative, got on with things, thought on my feet)\*.                     0.778      0.027   0.000

   I demonstrated that I am able to cope in work (eg, able to deal with stress)\*.                                            0.763      0.028   0.000

   I demonstrated that I am particularly good at working as part of team\*.                                                   0.765      0.026   0.000

   Flexibility                                                                                                                                   

   I demonstrated I'm good at dealing with the unexpected\*.                                                                  0.857      0.037   0.000

   I frequently had to find solutions despite limited resources\*.                                                            0.912      0.017   0.000

   I demonstrated I am able to find solutions despite limited resources\*.                                                    0.937      0.017   0.000
  -------------------------------------------------------------------------------------------------------------------------------------------------------------

\*Items indicate that 'in the last month' is presented ahead of that statement, providing a time reference to consider the experience.

Discussion {#s4}
==========

In this study, we converted stakeholder-agreed PPD outcomes of healthcare professional international placements[@R27] into outcome statements, to assess which have the best psychometric properties for self-assessment. By piloting these statements with a large set of healthcare professionals and using item response theory to establish and test a set of latent traits and their associated questions, we were able to determine the 40 items with the best psychometric properties to create the MOVE-iT tool. Reliability evidence is favourable to the latent trait structure, both when using a single coefficient for the entire sample, and under the multidimensional item response theory approach. The validity evidence based on the internal structure of the questionnaire detailed in this study, combined with the content validity evidence based on the selection of the initial pool of items[@R5] helps build a strong validity argument in favour of the use of this questionnaire for the measurement of PDD-related dimensions of international placements. There were many more outcomes retained within the confidence domain as there were more items in the original data that we about confidence, and these items demonstrated more variability in responses regarding what people were confident about. We kept this as a large domain as we did not want to lose the richness of that data.

This paper aimed to consider whether a unique tool is needed to assess outcomes of UK healthcare professionals as a unique professional group, due to the qualitative reports of healthcare specific (ie, patient interaction outcomes) in the literature.[@R9] We found that six of the outcome statements included in the MOVE-iT tool were specific to healthcare professionals (ie, "I am confident in my ability to manage myself in a clinical environment"). However, if one were to reduce the health specificity of the wording (eg, change the word clinical to work, or patient to customer), the tool has similarities to other psychometric measures introduced earlier in this paper.[@R21] These similarities provide support for the application of all measures and suggest that MOVE-iT could be applicable outside of healthcare.

The 40 outcome statements that we found to have the best psychometric properties fell within the main outcome categories reported in past literature. For example, communication, leadership, attitude to work, cultural awareness are frequently reported outcomes in the literature and domains within this tool.[@R2] In our previous work, we criticise the current evidence base for being too vague in outcome reporting, as many papers report communication, leadership and cultural awareness as broad outcomes, rather than specify the relevant components within each that develop (specific skills, knowledge or attitudes).[@R2] By using psychometric tests to assess latent traits, we further highlight the necessity for specific outcome reporting, as we found outcome statements associated with adapting communication and difficult communication to be two unique latent traits, rather than a single entity.

We hope that any healthcare professionals as individuals, project managers or NHS trusts may choose to use the tool in both a within-participant or between-participant manner (comparing outcomes preinternational and postinternational placements and comparing staff with and without international experience). By collecting data using the MOVE-iT tool and the variable statements developed in our previous work (to assess moderating or mediating variables that may affect outcomes), future researchers could begin to gather precise information about this learning (process, outcomes, variables).[@R5] This should also be considered against measures of the list of costs reported in our previous work,[@R5] as there is considerable literature regarding the ethical concerns of medical practice in LMICs, particularly when staff practice skills that they could not in an HIC.[@R42] If mutual benefits could be evidenced using metrics, and costs minimised/mitigated by assessing the elements that increase mutual benefits, employers may be less reluctant to release staff to undertake such work.[@R1] Evidence suggests that such work may be beneficial for the LMIC, the NHS and the individual professional.

Going forward we hope to develop a larger set of data, which will a) help us understand in more detail the processes associated with the outcomes, b) assess more thoroughly the reliability and validity of the tool, c) adapt or reduce the tool further based on future data and d) assess sensitivity of the tool to change.

Limitations {#s4a}
-----------

The tool only includes items which are either psychometrically related, or show variability of response. This means that many items that stakeholders considered important for inclusion in the core outcome set were not represented within the tool.[@R5] This tool, therefore, compliments rather than replaces other tools which professionals reflect on all components of their PPD.[@R19] This tool provides a way of evidencing benefits, however there is a body of critical evidence outlining the ethical concerns of medical practice abroad, particularly when individuals practice in ways that they might not in an HIC.[@R43] A full cost-benefit analysis of this phenomena can be found in the authors' other work,[@R15] the authors only advocate benefits in mutually beneficial, sustainable, ethical placements.

Conclusion {#s4b}
----------

This evidence-based 40-item psychometric tool for self-assessment of outcomes from international placements (MOVE-iT) could be used in research and practice. Future work will reveal if the tool has the sensitivity to detect change in the domains.
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